Eleven strains of pink-pigmented bacteria, isolated from the leaf surface of Loliumperenne (perennial rye grass), were compared with six marker strains and 50 pink-pigmented isolates from a variety of habitats. The organisms were examined for 146 unit characters, and the data were analyzed by the simple matching and Jaccard coefficients and the average-linkage algorithm. The Lolium strains formed a single, well-defined cluster. These isolates were gram-negative, oxidative rods which were motile by means of one to three polar flagella; the guanine-plus-cytosine content of the deoxyribonucleic acid of a representative strain was 65.8 f 0.5 mol%. The organisms were classified in the genus Pseudomonas but could not be assigned to any previously defined species. A new species, Pseudomonas mesophilica, is proposed for these organisms; the type strain is A47 (= ATCC 29983 = ICPB 4095). 9 3 identity, Source Phenon I, Lolium perenne Gram-negative rods, Chesapeake Bay Gram-negative rods, Phleum pratense Pseudomonas rhodor I CPB 2863 P. rhodos ATCC 14821 Gram-negative rods, Chesapeake Bay Gram-negative rods, Chesapeake Bay Protaminobacter ruber ATCC 2161 1 Prot. ruber ATCC 8457 Prof. ruber I CPB 21 44 Gram-negative rods, Chesapeake Bay Gram-negative rod, Scottish Loch Gram-negative rod, Aychotria rnucronata Gram-negative rod, Trifolium repens Aeudomonas sp. ATCC 14718 Gram-negative rods, Glycine max Gram-negative rods, T.repens Gram-negative rod, diatom Gram-negative rod, P.mucronata Gram-negative rods, Chesapeake Bay and from P.pratense FIG. 1. Simplified dendrogram based on the SJ coefficient and average-linkage algorithm. Downloaded from www.microbiologyresearch.org by
Gram-negative, pink bacteria from leaf surfaces have had a checkered taxonomic history, with isolates classified as members of Beijerinckia (19) , Chromobacterium (9) , Protaminobacter (4, 8) , Mycoplana rubra (8) , and Vibrio extorquens (13) . Isolates of nonphototrophic, non-nitrogen-furing, gram-negative, pink bacteria from Lolium perenne (perennial rye grass) have been the subject of further taxonomic studies, and it is proposed that they form a new species of Pseudomonas.
MATERIALS AND METHODS
Bacterial strains. Eleven strains of pink bacteria, isolated from healthy green leaves of L. perenne during May 1973, and members of phenon 1 of Austin et al. (2) were compared with six marker strains (Table 1) and 50 pink isolates from dilution plates of glucoseyeast extract agar (1) prepared from water samples collected from the Chesapeake Bay, Virginia, and a Scottish loch, from a salt-water diatom, and from leaves of Glycine max (soybean), Phleum pratense (timothy grass), Psychotria mucronata (wild coffee), and Trifolium repens (clover) . Methods for the isolation of the pink strains from Lolium have already been described (2, 9) . The hypothetical median organism of phenon 1 (A47), calculated by the method of Liston et al. (14) , was used for deoxyribonucleic acid (DNA) base composition and electron microscopy studies.
Characterization of strains. The strains were examined for 135 tests described previously (2,ll) and for 11 additional tests given below. made to determine the presence of intracellular deposits of poly-P-hydroxybutyrate.
Poly
Antibiotic susceptibility. Susceptibility to ampicillin (10 pg), chloramphenicol (5 pg), gentamicin (10 pg), kanamycin (10 pg), penicillin (10 U), polymyxin (10 pg), streptomycin (10 pg), and tetracycline (10 pg) was determined by the method of Allen et al. (1) . Zones of clearing around the antibiotic disks were measured as soon as growth could be detected, about 2 to 4 days at 25°C.
Growth in nitrogen-free medium. The ability to grow in the absence of nitrogen compounds was tested with a nitrogen-free medium modified from Tsukamura (23) by substituting the ultrapure gelling agent agarose (Sigma, 0.5% [wt/wt]) for agar. Plates inoculated with a loopful of a cell suspension which had been washed three times with sterile phosphate buffer (0.1% [wt/vol] K2HP04, pH 7.0) and adjusted to about 10' cells per ml (calculated with a hemocytometer slide) were incubated aerobically and anaerobically under hydrogen in the dark at 25°C; duplicate sets were incubated at room temperature under fluorescent light. Plates were examined visually at 7 and 14 days to assess growth.
Growth in carbon-free medium. Using the carbon-free basal medium described by Stevenson (22) , plates inoculated with a washed-cell suspension were incubated aerobically and anaerobically under hydrogen at room temperature under fluorescent light. The presence or absence of growth was scored visually after 7 and 14 days. This test was used to indicate potential phototrophic activity.
Determination of the G+C content of the DNA.
The guanine-plus-cytosine (G+C) content of purified DNA, prepared by the method of Marmur (15) , was calculated from the thermal denaturation temperature (16) according to the equation of De Ley (7) . Electron microscopy. Strain A47, grown for 4 days on glucose-yeast extract agar, was negatively stained with 2% (wt/vol) uranyl acetate and examined with a Hitachi Hu 11A transmission electron microscope.
Computer analyses. The 67 strains were examined for 146 unit characters coded in binary format by scoring positive, negative, and noncompatible results as "1," "0," and "9," respectively. Similarities between strains were calculated by using the simple matching (SsM [21] ) and Jaccard (SJ [20] ) coefficients, and sorted similarity matrices and dendrograms were obtained by use of the average-linkage algorithm (21).
Identification of the pink chromogens. An attempt was made to identify the isolates with the diagnostic tables of Austin et al. (2) 
RESULTS

Examination of data by using the SSM and
SJ coefficients and the average-linkage al-gorithm. The numerical classifications obtained using the two coeficients of association were almost identical, and only that based on the SJ analysis is considered further. Eleven well-defined clusters and seven single-member clusters were recovered at the 70% similarity level (Fig. 1 ). Phenon 1 of Austin et al. (2) was again recovered, but it showed little similarity either to the marker strains or to the fresh pink chromogens which fell into eight well-separated clusters. It was not possible to identify any of these pink isolates with the diagnostic keys in Bergey's Manual (5) or the diagnostic tables of Austin et al. (2) .
Characterization of phenon 1. This taxon accommodates 11 strains of gram-negative, polarly flagellated rods, about l by 3 to 4 pm, with rounded ends and intracellular vacuoles ( Fig. 2  and 3 ), forming small (1-mm diameter), round, raised, shiny pink colonies on glucose-yeast ex- The characteristics of strain A47, the type strain, are identical to those given here for phenon 1. DNA base composition of strain A47 is 65.8 +-0.5 mol% G + c.
Results of this test were generally unclear. tract agar after 5 days at 25°C. The results of the remaining tests are shown in Table 2 .
The pink isolates showed little similarity to the marker strains of Pseudomonas and Protaminobacter, from which they can be distinguished by a number of properties ( Table 3) . The isolates do, however, exhibit a number of the properties of the genus Pseudomonas: straight, polarly flagellated, gram-negative, oxidative, catalase-positive rods which utilize a wide range of carbon compounds for energy and growth and which have a G+C content between 58 and 70 mol%.
DISCUSSION
The gram-negative, pink chromogens from L. perenne (2) show little affinity to Protaninobacterrsaber, Pseudomonas rhodos, or other pink, gram-negative isolates from a variety of habitats.
Phenon 1 exhibits the general characteristics of Pseudomonas insofar as the strains produce straight, catalase-positive, oxidative, gram-negative rods which are motile by means of polar flagella and which are able to use a range of compounds as the sole source of carbon for energy and growth (10) . In addition, strain A47 376 AUSTIN AND GOODFELLOW INT. J. SYST. BACTERIOL. FIG. 3. Gram-stained cells of A47prepared from a 7-day-old Fig. 2 and  3) and rounded ends, motile by means of one to three polar flagella ( Fig. 4) .
Colonies on glucose-yeast-extract agar are shiny, smooth, round, raised, and entire and 1 mm in diameter after 5 days at 25°C. Colonies are rarely visible before 3 days.
Pigment production: A nondiffusible, nonfluorescent, pink pigment is produced. Pigment intensity is promoted by glycerol.
Cultures in peptone broth are turbid; a translucent ring is produced at the surface.
Chemoorganotrophic; metabolism is strictly respiratory.
Nitrates are not reduced. Temperature range of growth: Grows at 10°C
Growth does not occur in 2% (wt/vol) sodium Catalase is produced. Esculin, blood, casein, cellulose, chitin, gelatin, lecithin, Tween 20 and 80, tyrosine, xanthine, and urea are not degraded. P-Galactosidase (0-nitrophenyl-P-D-gdactopyranoside), indole, HZS, oxidase, and phenylalanine deaminase are not produced.
The methyl red, gluconate oxidation, and Voges-Proskauer tests are negative.
Utilizes L-(-)-arabinose, D-(-)-gdaCtOSe, D-(-)-glucose, glycerol, sodium citrate, sodium glutamate, sodium malate, sodium malonate, sodium pyruvate, and sodium succinate as sole carbon sources for energy and growth, but does not so utilize cis-aconitic acid, adonitol, DL-(Y. alanine, L-(-)-arginine HC1, calcium lactate, D-(+) -cellobiose, meso-erythritol, D-(-)-fructose, p-hydroxybenzoic acid, meso-inositol, inulin, lactose, L-leucine, maltose, mannitol, mannose, D-(+)-melezitose, DL-norleucine, L-proline, L-( +)raffinose, I,-( +)-ribose, salicin, DL-serine, sodium benzoate, sodium oxalate, sodium tartrate, sorbitol, sucrose, D-(+)-trehalose, DL-tryptophan, DL-valine, or D-(+)-xylose.
but not at 5°C and at 30°C but not at 37°C.
chloride.
G+C content of DNA: 65.8 rf: 0.5 mol%. Type strain: A47; a culture of this strain has been deposited with the American Type Culture Collection (ATCC), Rockville, Md., as ATCC 29983 and with the International Collection of Phytopathogenic Bacteria (ICPB), Davis, Calif., as ICPB 4095.
The characteristics of the type strain are given in Table 2. 
